A kind of robust adaptive control algorithm of two chaotic systems is proposed in this paper. The design strategy of the algorithm lies in constructing an update law of unknown parameters estimation of driven system. The chaotic systems are not required to satisfy the Lipschitz condition. The robust adaptive controller is designed to complete synchronization. A numerical situation was proposed to show the effectiveness.
Introduction
Chaotic system is great used in secure communication. Two chaotic systems Synchronization control is a key technology of secure communication and also a hot spot for researchers. Rongwei Guo designed a simple nonlinear adaptive control law, the use of LaSalle theorem [1] to achieve the synchronization of two chaotic systems. This is a novel approach, but does not consider unknown parameters.
Since most of the current synchronization implementations use chaotic systems that satisfy the so-called global Lipschitz condition, Lin Wei [2] proposes a chaotic system adaptive synchronization strategy which can only satisfy the local Lipschitz condition or premise even if the chaotic system is unbounded of. However, unknown parameters and uncertain nonlinear functions can not be considered simultaneously.
Therefore, this paper takes a general chaotic system as an example, assuming that the parameters of the response system are known, but there are unknown parameters and uncertain nonlinear functions in driving the chaotic system. A new robust adaptive synchronization controller for uncertain chaotic systems is designed based on Lyapunov stability theory. It is worth noting that chaotic systems do not need to satisfy the Lipschitz condition. [3] [4] [5] .
Problem Description
Consider the two chaotic systems, where the parameters of the response system are known, the drive system with unknown parameters and nonlinear functions can be written as:
The driven system model can be written as
(1) The response system can be written as (2) Take a three dimension system as a example, the main driven system can be written as 1 1
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And the slave response system can be written as [6] [7] [8] . The objective of synchronization problem of chaotic system with unknown parameters and uncertain nonlinear functions is to design a control law
, , ) q f x y q  such that the state of response system can track the state of driven system, then it means yx  .
Assumption
Assumption 1: The response system has the same structure and dimensions as the drive system xi yi ff  . 
The control law can be designed as follows. 
Choose a Lyapunov function as 
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It is easy to get
Numerical Simulation
Take the 4D system as an example figure 4 show the free movement trajectories of the drive and response systems without control. From figure 5 to figure 8 , comparison of trajectory between the drive system and the unresponsive system. Obviously, the states of the two systems can not be synchronized. Using the proposed method, states of response chaotic system can track the state of driven system. The synchronization of each state can be seen from Figure 9 to Figure 12 . In short, for the drive system with unknown parameters, the method proposed in this paper can be used to achieve fast synchronization of drive system and response system.
Conclusion
A robust adaptive synchronization strategy is proposed to solve the synchronization problem of two chaotic systems. An adaptive strategy is used to solve unknown parameters. The law of updating is designed by constructing a Lyapunov function. The adverse effects caused by the uncertain nonlinear functions deal with robust methods. Finally, a detailed numerical simulation was conducted to verify the correctness of the proposed method.
